Smartphone nowadays need to support up to five 3G frequency bands and up to three 4G frequency bands [I] [3] .
The trend toward supporting multiple air interfaces (multimode) and the trend towards supporting increasing number of frequency bands (multiband) per mode are driving an increase in the mobile device RF front-ends [4] [1].
TABLE 1 shows the different frequency bands in the L TE spectrum as approved by the lTD. For the sake of clarity, we define the frequency bands less than 1 GHz as low-band and those above 1 GHz as high-band. Fig. 1 shows the block diagram of smartphone transceiver based on discrete architecture [3] . It has separate signal path one for each band;
requiring high BOM count, large area and consumes more Low noise amplifier is a key block in the RF transceiver and the design is challenged with the requirements of low noise figure, high gain and good linearity. Several LNA design is found in the literature. Cascode topology [5] [6] [7] [8] [9] is widely used in LNA implementation. Cascode differential LNA has been reported in [10] and LNA design using current reuse techniques is reported in [11] [12] [13] . LNA design with resistive shunt feedback is reported in [6] , [14] . UWB LNA that works above 3.lGHz has been reported in [8] , [10] , [14] [15] [16] . It is noted that none of the design works both in the low-band and high-band frequencies of the LTE spectrum. Table 2 ; where the capacitance of the MOS varactor is given by
Eqn. (1) where Cjv is the junction varactor capacitance at applied potential Vr and CjO is the junction capacitance at OV. Ld IIC311 Cjv
Similarly, a "IT matching network at the input is used match the LNA input impedance to the 500 source resistance. 
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III. SIMULATION RESULTS
The designed multiband LNA is simulated using the Cadence Spectre tool in the Silterra 130nm CMOS process; and the simulated frequency response for various bands is shown in Fig. 4 
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Another important parameter of a receiver is the noise figure which determines the overall signal-to-noise ratio of the system. The overall noise figure of n cascaded stages having gain Gn and noise factor Fn is given by:
Since LNA being the first block in the receiver system, as per Eqn. (2), its noise factor contribution has much impact than the noise factor contribution of succeeding blocks in the receiver system; and hence the LNA should provide a lowest noise as possible. Noise figure response of the proposed LNA is shown in Fig. 7 ; and it can be seen that a lower noise figure value of 2.8dB is obtained at 1900MHz. At 2100MHz the noise figure value is 2.92dB and at 940MHz its value is 4.35dB.
The input third-order intercept point (IIP3) is a parameter that is useful to evaluate the third-order non-linearity of the LNA. Two tone periodic ac analyses with signals of frequency 1900MHz and 1901MHz (IMHz spacing) are carried out to determine the IIP3 and the result obtained is shown in Fig. 8 .
From the results of Fig. 8 , an IIP3 of -15dBm is achieved. The power consumed by the proposed LNA is 20.7mW and it was determined using the integ function available in the Spectre calculator of the Cadence tool and performing transient analysis.
A figure of merit (FoM) is used to compare different circuits with same functionality. As such, the FoM suitable for evaluating the performance of proposed LNA can be defined as [16] FoM= S21xBW (NF -l)xP d . Gain versus fr equency of the proposed LNA for the control inputs CTRL2.CTRLl =10; which covers the LTE band 8.
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